INTRODUCTION
Fungi are normal part of the microflora of standing crops and stored feeds, but the production of mycotoxins depends on the fungi presence, agronomic practices, the composition of the commodity and the conditions of harvesting, handling and storage (B r y d e n, 2009). Mycotoxins that adversely affect human or animal health are found mainly in post-harvest crops such as cereal grains or forages. These toxins are produced by saprophytic fungi during storage or by endophytic fungi during plant growth.
The genus Fusarium was established by Link more than 200 years ago and currently contains over 20 species (D e H o o g et al., 2000) . They produce long, multicellular, canoe-shaped or banana-shaped macroconidia. These large asexual conidia are the defining morphological characteristic of the genus. Many species will also produce small, generally single-celled microconidia that range in shape from fusiform, oval to spherical. Additionally, some species produce thick-walled resistant chlamydospores important for longterm survival. Microconidia and macroconidia are important for wind and splash dispersal of the fungi. The conidia are also generally the propagules that result in infection of host plants.
Fusarium species are diverse in their host-associations and mycotoxin profiles, clearly distinguishing one species from another based on the range of morphological, molecular, and metabolic data. They cause root, stem and ear rot with severe crop yield reduction of economic relevance, often estimated to be between 10 and 30%. Fusaria are widespread in all cereal-growing areas of the world, but there are some geographical differences in the natural distribution of the Fusarium species, as well as of their corresponding mycotoxins, which are influenced primarily by the environmental conditions, crop production and storage methods (B a t t i l a n i et al. 
FUSARIAL TOXINS
Fusarial toxins are produced in cereal grains under high moisture conditions during harvest. Wheat, triticale and maize grains are especially vulnerable for Fusarium infection and are also frequently highly contaminated with their secondary metabolites (D ö l l and D a n i c k e, 2011). The amount of produced toxin will depend on physical factors (moisture, relative humidity, temperature and mechanical damage), chemical factors (carbon dioxide, oxygen, composition of substrate, pesticide and fungicides), and biological factors (plant variety, stress, insects, spore load). Moisture and temperature have a major influence on mold growth and mycotoxin production. Although water activity is the most useful expression of the availability of water for microorganism growth, it is convenient to express the water content of a feed commodity as moisture percentage. Pathogenic fungi that invade crops prior to harvest usually require higher moisture levels (200-250 g/kg) for infection than fungi that can proliferate during storage (130-180 g/kg). Therefore, most feedstuffs with moisture contents above 130 g/kg are susceptible to mold growth and mycotoxin formation ( 
PREVENTION AND CONTROL OF FUSARIAL TOXINS
There are a number of approaches that can be taken to minimize mycotoxin contamination in the feed chain. They include prevention of fungal growth and thus mycotoxin formation, strategies to reduce or eliminate mycotoxins from contaminated feedstuffs or diverting contaminated products to low risk uses.
Agricultural practices such as crop rotation and soil tillage are recommended to control plant contamination with Fusarium spp., even though these techniques are not always recognized as efficient. Removal, burning or burial of crop residues is likely to reduce Fusarium inoculum on a crop (J o u a n y, 2007).
As the contamination by Fusaria is most likely during the crop flowering stage at the time of spore release, earlier planting dates in temperate areas will often result in a lower contamination level in maize, even though annual weather changes can challenge this potential advantage (B l a n d i n o et al., 2009). In wheat and barley, winter varieties develop and mature earlier than spring varieties and consequently they have a reduced risk of Fusarium infection (J o u a n i, 2007).
The harvest and post-harvest control of pathogens is connected with the period of harvest because, generally, earlier harvest results in lower concentrations of mycotoxins (J o n e s et al., 1981). The cutting height is another important factor for the prevention of post-harvest contamination. Post-harvest, damaged grains should be eliminated and the moisture content for the kernels must be lowered in order to reduce the possibilities of infection and the production of toxins by fungi. A water activity lower than 0.65 and a humidity level under 14% in cereals are usually considered as limiting factors for fungal growth; effectively, Fusarium spp. need 17-19% humidity to grow. The temperature of storage has an effect on fungal growth too and its control is relevant especially in silo storage: combined cooling and drying operations associated with ventilation systems are necessary to avoid the worsening of contamination during storage (J o u a n y, 2007).
One of the strategies for the control of toxin production is connected with the possibility of limiting the infection by using varieties that have proved to be more resistant to Fusarium spp. and insects injuries. Fungal geneticists have unraveled the pathways and the genes responsible for the synthesis and regulation of mycotoxin production, especially aflatoxin and the trichothecenes (B h a t n a g a r et al., 2008) and this may assist in the development of plants that are resistant to toxin accumulation. In some respects, this is demonstrated by the success of Bt maize hybrids which have been developed as a mean of transgenic insect protection (W u et al., 2004) . The transgenic Bt maize contains a gene from the soil bacterium Bacillus thuringiensis which encodes for a protein that is toxic to common lepidopteran maize pests. These hybrids offer a new tool for mycotoxin management because insect damage is often a major aetiological factor in facilitating toxigenic fungal infection of crops. Bt maize is effective in reducing the incidence of fumonisin contamination but less effective in reducing deoxynivalenol contamination. This reflects different disease patterns and pathogens since deoxynivalenol is associated with Gibberella ear rot, whereas fumonisin production is associated with Fusarium ear rot and, the occurrence of Gibberella ear rot is not as strongly influenced by insect damage as it is by fumonisin accumulation.
Chemical control of the pathogen is difficult because, in order to be efficient, the fungicides must be totally lethal to Fusarium spp.; if not, they stimulate mycotoxin production in vitro (D'M e l l o et al., 1998). Biological control with microbial antagonists or competitors to Fusarium spp can be integrated in contamination control strategies by spraying it on plants at flowering stage to eradicate or limit the growth of toxin producers (J o u a n y, 2007). Some biological agents, such as some strains of Bacillus subtilis, Bacillus thuringensis, Candida, Pseudomonas or Trichoderma spp., have already been included in the pesticide database of the European Union.
There are different possibilities of the post-harvest decontamination strategies: biological approach or application of physical or chemical methods. Many of them have still been analyzed. Farm feed storage and on-farm feeding systems can also contribute to mycotoxin exposure of the animals being fed. Simple measures can significantly reduce the risk of mycotoxin exposure on farm. Storage of grain with appropriate moisture content (below 130 g/kg), inspection of grain regularly for temperature, insects and wet spots will limit the possibility of fungal development in feeds and feedstuffs. The risk of feed contamination will be reduced in animal units with rapid turnover of feed because there will be less time for fungal growth and toxin production. A recent survey of M o o r e et al. (2008), who investigated the on farm occurrence of aflatoxin, deoxynivalenol and zearalenone in cereal grains, forage and straw, showed that those three mycotoxins were found in all commodities, with zearalenone being the most common. Interestingly, grains had the lowest frequency of contamination but they were often the only source of mycotoxins when examining a field of toxicosis. These results highlighted the potential risk of contamination of feedstuffs and forages other than grain used in animal production. Moreover, the contamination of straw, which may be used as a roughage source for horse and ruminant diets or as bedding for pigs, poultry and horses, may also be a source of mycotoxin exposure on farm, similar to grain dust.
Important way of mycotoxin control is to alleviate and/or prevent harmful effects of mycotoxins already present in feed. In order to minimize their impact, there is the approach of dilution of feed with uncontaminated feedstuffs. Dilution of mycotoxin-contaminated grain with uncontaminated grain is one of the simplest and most widely utilized methods for improving feed intake and weight gains of animals. However, the success of this approach depends on the degree of contamination, the dilution achieved and the availability of a source of uncontaminated grain. In some countries this practice is not permitted.
There is also the possibility of using various feed additives which either adsorb mycotoxins on their surface or they provide enzymatic degradation of mycotoxins. Efficacy of alleviating harmful effects depends mostly on chemical structure of adsorbent, as well as on the type of mycotoxin. These are substances nonresorbable from the gut which can physically bind some chemicals and thus block their resorption. Mineral adsorbents are commonly used (active charcoal, hydrated sodium calcium aluminosilicate, sodium bentonit, dietary clay and zeolites). The feasibility of utilizing organic adsorbents was also examined, particularly esterified glucomanane which was isolated from the inner layer of yeast cell wall and which possesses significant capability of A control program for mycotoxins from field to table should involve the criteria of an HACCP (Hazard Analysis Critical Control Points) approach. It requires an understanding of the important aspects of the interactions of the toxigenic fungi with crop plants, the on-farm production and harvest methods for crops, the production of livestock using grains and processed feeds, including diagnostic capabilities for mycotoxicoses, and all the way to the development of processed foods for human consumption, as well as understanding the marketing and trade channels including storage and delivery of foods to the consumer's table. Good testing protocol for mycotoxins is necessary to manage all of the control points for finally being able to ensure a food supply free of toxic levels of mycotoxins for the consumer (R i c h a r d, 2007; J a k š i ć et al., 2011).
DETECTION OF MYCOTOXINS
Mycotoxins present a major analytical challenge due to the range of chemical compounds that they represent and the vast array of feed matrices in which they are found. Analysis is essential for determining the extent of mycotoxin contamination, for risk analysis, for the confirmation of the diagnosis of mycotoxicosis and for monitoring mycotoxin mitigation strategies. Quantification of these compounds requires sophisticated laboratory equipment including high performance liquid chromatography, gas chromatography, gas chromatography/mass spectrometry or liquid chromatography/mass spectrometry (K r s k a et al., 2008; R a h m a n i et al., 2009).
There are still a number of areas that require further study and refinement, including commodity sampling techniques, conjugated toxin determination and field or feed mill screening of feedstuffs. Sampling is the greatest source of errors in quantifying mycotoxin contamination because of the difficulty with obtaining feed samples representative which may have caused a mycotoxicosis or for regulatory purposes from large grain consignments. These difficulties arise because of the uneven distribution of toxin within a commodity at which mycotoxins occur (J a k i c-D i m i c and N e s i c, 2011a).
Connection between 'masked', 'hidden', 'bound' or conjugated mycotoxins in feedstuffs and the potential for poor animal performance has recently become evident. These compounds may be formed as a result of plant metabolism, but they were not detected with conventional analytical procedures. For example, zearalenone-4-glucoside a conjugate of zearalenone and deoxynivalenol-3-glucoside a conjugate of deoxynivalenol can constitute up to 20% of the total content of the precursor mycotoxin in a feedstuff. It is likely that these conjugates will be hydrolyzed following ingestion and thus increasing the exposure to the precursor toxin. It is also evidence that ochratoxin A and fumonisins are conjugated by plants and fumonisins may also be conjugated with sugars and proteins during food processing (H u m p f and V o s s, 2004). B e r t h i l l e r et al. (2009) analyzed the formation and determination of conjugated mycotoxins.
The development of immunological methods for mycotoxin detection (P e s t k a, 1994), especially enzyme-linked immunosorbent assays (ELISA), although only semi-quantitative, was a major step towards the development of rapid, repeatable and sensitive assays. These assays are suitable for field use and screening of feed commodities in feed mills. There are a number of other approaches, still experimental, that show the possibility for rapid mycotoxin analysis without the need of sophisticated equipment (M a r a g o s and B u s m a n, 2010).
CONCLUSION
By combining Good Agricultural Practice, Good Manufacturing Practice, Good Storage Practice, and applying the seven HACCP principles within the framework of the quality systems, it is possible to introduce the most cost--effective prevention of mycotoxicosis. The corrective actions include implementation of all available measures for combating mold and preventing toxin production so that a food supply free of toxic levels of mycotoxins can be provided to the consumer. The methods for mycotoxin detection have a significant role in prevention and handling of this problem and therefore they must meet the highest standards. Током протеклих неколико деценија утврђено је много детаља о плеснима и токсинима које они производе, као и о механизму њиховог деловања, токсич-ности и ефектима на здравље животиња и људи. Међу многобројним врстама, плесни рода Fusarium распрострањене су широм света, али су уобичајене и на нашем географском подручју често предоминантне. Упркос многим прикупље-ним подацима од критичне важности за разумевање овог глобалног проблема, утицај микотоксина на безбедност хране је и даље велики практични изазов, а како се ради о природним контаминентима, често и неизбежно присутан. Стога, неопходно је посветити посебну пажњу превенцији и контроли, као и уна пре ђе-њу метода за детекцију.
Постоји низ приступа који се могу предузети да се смањи загађење мико-токсинима: спречавање раста плесни и последично синтезе њихових токсичних секундарних метаболита, развој стратегије за смањење или елиминисање мико-токсина већ присутних у храни за животиње, или усмеравање контаминираних производа на употребу нижег ризика. Програм контроле за микотоксине "од њиве до трпезе" треба да укључи критеријуме HACCP (Hazard Analysis Critical Control Points) приступа. То захтева разумевање битних аспеката интеракције токсигених плесни са ратарским културама, одговарајуће агротехничке мере, стандардизовану производњу хране за животиње, контролу на фармама и адек-ватне поступке за дијагностику микотоксикоза, контролисану производњу хра-не за људе, обухватајући и трговинске канале, складиштење и промет, све до стола потрошача. За адекватно управљање контролним тачкама неопходни су добри тест протоколи за микотоксине како би се обезбедило снабдевање храном без токсичних нивоа микотоксина.
У раду су обједињени подаци и указано је на различите могућности за пре-венцију, контролу и детекцију секундарних метаболита Fusarium плесни.
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